Introduction
Peanut (Arachis hypogaea L.) is one of selfpollinating most essential among edible oil seed crops throughout the world. The peanut is an important food and oilseed crop. It is called as the king of oilseeds crops (Hammons, 1982) . Peanut ranks the 13 th among food crops, 4 th among source of the oil seed crops and the 3 th among source of vegetable protein crops (Taru et al., 2008) .
It is worth to note that, Egypt is suffering from dramatically shortage in edible oils, needed for nutritional consumption. Although in Egypt, the local production from crop oils is about 340 thousand tons in 2015, the Egyptian consumption is about 2.7 million tons in the same season.This indicated that, there is a major gap (87.4%) between local production and consumption, which has created importation to fulfill the requirements of market (FAO, 2016) .
The yield potential of peanut crop is genetically determined and depends on limiting factors, such as soil and climatic conditions. The fertilization and pests or diseases are among the factors affecting directly the productivity of peanut crop.
Phosphorus is the 2 th essential element that increases peanuts production, good quality and enhances water use efficiency. Phosphorus requirement for legumes crops are higher compared with another crops. Due to the essential role of 
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phosphorus element played in the physiological processes for plants, application of phosphorus element to soil deficient in the nutrient leads to increasing peanuts productivity. Phosphorus deficiency is known to reduce flower production, size of pods and adversely affect the formation of root nodules (Panwar et al., 2006) . In this respect, Kabir et al. (2013) , Kumar (2017) and Zoz et al. (2018) indicated that, increasing the level of phosphorus application increased pod and seed yield and all their attributes of peanut.
Peanut requires the seven micronutrients known to be essential for plants: Boron, chlorine, Copper, Iron, manganese, molybdenum and zincaccording to Murata (2003) in sandy soils of Zimbabwe. Boron element plays major role in the process of physiological of crops, like, regulated metabolism of carbohydrate, contribute in synthesis of protein (B.A.R.C., 2005) and help seed formationin peanut (Naiknware et al., 2015) . Boron had essential role in saving flowering and fruit regulation in legumes (Zhang, 2001 ) and in peanut crop (Singh et al., 2009 ). Furthermore, it had a positive role on improved the pollination in peanut (Kaisher et al., 2010) . This is why the using of boron element in the agricultural practices is increasing slowly. The need for boron element using in peanut is, therefore, to increase the yield.In this respect, recently, boron increase number of branches and pods, pod and seed weight, pods, seeds and oil yield in peanuts. These results were collaborated with Kabir et al. (2013) . Naiknware et al. (2015) , Quamruzzaman et al. So, the objective of this investigation is to study the effect of different levels of phosphorus on soil fertilization and foliar spray with boron application on yield and quality of peanut cultivation under dry region conditions (Egypt) over two seasons.
Materials and Methods
During the two successive summer seasons 2017 and 2018, two field experiments were conducted on the Experimental Farm, Faculty of Agriculture, Fayoum University, Egypt. The experimental soil (Southeast Fayoum; 29°17'N, 30°53'E) was sandy loam with organic matter of 0.74%, electrical conductivity of 4.36dS/m and pH of 7.24, to study the effect of phosphorus soil fertilizer levels and foliar spray with boron levels application on yield and its components and quality of peanuts (Arachis hypogaea L.). The experimental unit area was 10.5m 2 consisting of five ridges, 3.5m long and 60cm apart. Peanut seeds were sown on April 8 th and 15 th in the first and second seasons, respectively. Peanut variety Giza 6 cv. was inoculated just before sowing with the specific rhizobium bacteria inoculants. The recommended agricultural practices for growing peanut were followed except the factors under study which arranged in split-plot in RCBD design with three replicates. Phosphorus soil fertilizer levels, as Calcium superphosphate (15.5% P 2 O 5 ) was added during the seed bed preparation at four levels of 30 (P 1 ), 45 (P 2 ), 60 (P 3 ) and 75 (P 4 ) kg P 2 O 5 \fad were arranged in the main treatments.While, three foliar spray with boron levels in the form of boric acid, i.e., 0 (B 0 ), 100 (B 1 ), and 150 (B 2 ) ppm were applied as foliar spray in two sprays at vegetative stage (30 and 50 days after sowing) and randomly distributed in sub treatments. Boric acid (Sigma-Aldrich Company, Germany) were applied, by 0.1% (v/v) Tween-20 as surfactant. The foliar solutions volume was 200L/fad conducted by hand sprayer. Nitrogen was added as ammonium sulfate (20.6 %N) at 30kg N fad -1 rate in three equal doses at 15, 30 and 45 days after sowing. Potassium fertilizer as potassium sulfate, 48% K 2 O at 24kg k 2 O fad -1 rate and organic fertilizer at 20m 3 fad -1 rate were incorporated into the soil surface during seed bed preparation. Surface irrigation was adopted as recommended. The preceding winter crops were faba bean and sugar beet in the first and the second seasons, respectively.
Peanut was manually harvested on September 9 th and 11 th in the first and second seasons, respectively. At harvest, a random sample of ten plants were taken from each sub plot to determine number of branches plant . Samples, each of 50g seeds, were grinded into fine powder and stored in brown glass bottles for chemical analysis. Seed oil and N %, were determined according to the methods described by A.O.A.C. (1990) , and the seed protein % was calculated by multiplying total nitrogen % by 6.25. Seed oil and protein yields per faddan were calculated by multiplying seed oil and N% by seed yield fad -1 .
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the spilt-plot design as outlined by Gomez & Gomez (1984) , using MSTAT-C (Michogen, USA). Least Significant Difference (LSD, at 5% and 1% levels of probability) was used to test the differences between treatments means.
Results and Discussion

Effect of phosphorus soil fertilization levels application
Data in Tables 1, 2 and 3 illustrated that increasing phosphorus soil levels fertilizer from 30 to 75kg P fad -1 highly significantly increased (P≤ 0.01) on all traits of peanut crop over two seasons. The maximum superior treatments were the phosphorus at 75kg P 2 O 5 fad -1 in quality traits, such as seed oil %, nitrogen % and protein % amounted to (6.78 and 7.28%), (14.78 and 12.82%) and (14.59 and 13.05 %), respectively, comparing with 30kg P 2 O 5 fad -1 level. The raise in peanut productivity due to phosphoric fertilization may be refer to the activation of processes of metabolic, where its function in building nucleic acid and phospholipids (Marschner, 1986) . Increases in the previous traits with increasing phosphorus levels may be due to that phosphoric fertilization is known to help improving a wider root system and thus helping plants to extract nutrient elements and water from different depth. This, in turn, could improve the performance of plants which were reflected in crop production.
Many investigators confirmed such respond to phosphorus. Kabir et al. (2013) and recently, Kumar (2017) and Zoz et al. (2018) indicated that, increasing the level of phosphoric fertilization leads to an increased number of pods and seeds, weight of pods and seeds and yield in terms of pod, seed and oil of peanut.
Effect of foliar spraying with boron concentrations
The data on peanut yield and yield component traits viz., number of branches plant , furthermore, quality traits such as seed oil, nitrogen and seed protein % as influenced by foliar spray with boron application were presented in Tables 1, 2 , number and weight of seeds plant -1 by 5. 85 & 8.22, 7.01 & 7.24, 5.18 & 5.09, 7.03 & 7.27 and 9.65 & 9 .22%, respectively, while yield traits viz., pod, seed, oil and protein fad -1 by 11. 45 & 9.70, 17.19 & 17.74, 18.58 & 19.49 and 20.17 & 21.01 , also increased quality traits such as seed oil, nitrogen and seed protein % by 1.49 & 1.55, 3.01 & 2.71 and 2.88 & 2.91%, in the 1 st and 2 nd season, respectively compared with B 0 (control treatment). The positive effect of increasing foliar spray of boron application on number of pods and seed of peanut may be due to its role in cell elongation and saving flowering and fruit regulation (Zhang, 2001 and Singh et al., 2009) , furthermore it had a positive role on improved the pollination (Kaisher et al., 2010) . Boron increase number of branches and pods, pods and seed weight, pod, seed and oil yield in peanuts, similar findings also were recorded by Helmy & Shaban (2008) , Kabir et al. (2013) , Helmy & Ramadan (2014) , Naiknware et al. (2015) , Quamruzzaman et al. (2016) , Chirwa et al. (2017) , Hirpara et al. (2017) and Quamruzzaman et al. (2018) . Furthermore, concerning the positive effect of boron application onsugar beet EL-Sherif, 2016) and Mekdad & Rady (2016) reported that increasing foliar spray with boron increased significantly the productivity of sugar beet, while Mekdad (2015 b) illustrated that increasing foliar spraying with micronutrients mixture levels (Fe, Mn, Zn, Cu, B and Mo) increased significantly the productivity of sesame crop. The assessed Zn foliar application rates, up to 1.00g L -1 resulted in gradual increased most measured characteristics namely, seed, straw and pod yields, number of pods plant , weight of 100 pods and weight of 100 seed, seed oil yield, N%, protein %, and protein yield of groundnut in 1 st and 2 nd seasons (Mekdad, 2017) . Table 4 illustrated that number of pods plant -1 (31.37) and pods yield ton fad -1 (1.71) in the first season, while quality traits in terms of seed oil (49.80%), nitrogen (4.06%) and protein (25.38 %) in the second one were significantly (P≤ 0.05) affected by the interaction application of soil phosphorus and foliar spray with boron levels. Application of P 4 (75kg P 2 O 5 fad -1 ) with B 2 level (150ppm) increased significantly the previous of studied traits. Chirwa et al. (2017) , reported that the interaction between soil phosphorus and foliar spray with boron levels application increased significantly pod yield.
Interactions effect between phosphorus and boron levels Data in
Yield analysis study Correlation coefficient
The correlation coefficients showed in Table 5 between oil yield ton fad -1 and each of number of branches, pod and seed plant -1 as well as weight of pod and seed plant -1 g, furthermore pod and seed yield ton fad -1 and oil % were computed, in order to shed light on the relationship of effectual traits interest. Positive effect and significantly (P≤ 0.01) correlations were acquired between oil yield ton fad -1 and each of seed yield ton fad -1 r= 0.998** over two season, as well as number of pod plant -1 r= 0.945** and 0.937** in both seasons, respectively. The results obtained in Table 6 showed that there are three traits, i.e. seed yield, oil (%) and number of pod in 2017 season and two traits, i.e. seed yield and oil (%) in 2018 season were a highly significant contributed to variation in oil yield. 
